Background: Association of tuberculosis and total hip joint replacement (THR) is described with or without antitubercular treatment (ATT) cover but total knee arthroplasty (TKA) in early disease in single-stage is uncommonly reported. We wish to share our clinical experience in such a case.
individuals affected with osteoarticular tuberculosis fall between 20 and 40 years of age which being the most productive age group, leads to significant psychosocial and financial issues. Chemotherapy constitutes the cornerstone of treatment with surgery playing an adjunctive role mainly in cases with inadequate response. 3 However, treatment is prolonged and in view of the often delayed presentation, functional recovery remains incomplete. Recently, there have been several reports of successful management of tuberculous arthritis of the knee with primary total knee arthroplasty (TKA) with knee replacement often being done after the disease has been confirmed to be healed. [4] [5] [6] [7] [8] [9] In order to decrease this overall period of morbidity experienced by the patient and with the aim of improving clinical and functional outcome, the patient in current study was initially managed with antitubercular therapy followed by a single stage surgical treatment with the aim of obtaining adequate clearance of the disease and regaining the lost function of knee joint. Informed written consent was taken from the patient prior to the procedure. We report this case study of a patient with tuberculous arthritis of the knee with extensive joint destruction with adequate response to chemotherapy, managed by TKA in single sitting.
CASe RepoRT

History
A 22-year-old male presented with a 7 months history of pain and progressively increasing swelling in the left knee joint which was drained once at a local health facility. He, however, developed a sinus at the draining site. Based on clinical suspicion and given the incidence of osteoarticular tuberculosis in this part of the world, he was suspected to have tuberculosis of the knee and was started on empirical antitubercular treatment (ATT) 4 months after the onset of symptoms. The usual protocol which is followed for osteoarticular tuberculosis is HRZE for 3 months (where H is isoniazid given at a dose of 5 mg/kg; R is rifampicin at 10 mg/kg; Z is pyrazinamide at 30 mg/kg and E is ethambutol at 25 mg/kg body weight), followed by HRE for 3 months and subsequently HR for 6 months. The sinus healed with ATT but the patient continued to experience disabling pain and stiffness in the knee which led him to quit his clerical job and presented with these complaints to our outpatient department.
physical examination
At the time of examination, a scar mark resulting from healed sinus tract over the lateral aspect of knee was seen. The local temperature was comparable to the oppo site side and there was no swelling or tenderness. The patient also had a flexion deformity with a painful flexion arc of 30 to 80º. There was, however, no evidence of knee instability.
Laboratory Tests
The relevant laboratory investigations were: hemoglobin-15.2 gm/dl, total leukocyte count-9,900/mm 3 , ESR-16 mm/hr and CRP-1.6 mg/dl. The liver and renal function tests were within normal limits. Of note, the patient denied any constitutional symptoms and his vital parameters were within normal limits. In order to rule out any coexistent pulmonary tuberculosis, a plain chest radiograph was done which was reported as normal.
Imaging
Plain X-rays of the knee in two planes revealed destructive tricompartmental arthritis with erosion of both femoral and tibial condyles along with periarticular osteopenia (Fig. 1 ).
Treatment
The patient was planned for debridement followed by total knee replacement surgery in a single stage and complete preanesthetic checkup was done. A standard medial parapatellar approach was used and a complete synovectomy along with osseous debridement was performed. Soft-tissue releases were carried out to correct the flexion deformity. Total knee replacement was done with a standard posterior stabilized implant (NRG Scorpio, Stryker Orthopaedics) with tibial stem extension (Fig. 2) . Patelloplasty was done as in our routine TKA practice and the worn out articular cartilage (Osgood's grade 4) was debrided. The patient was given cephalosporin coverage for 5 days perioperatively. Postoperative period was uneventful, active knee range of motion and isometric quadriceps exercises were started from first postoperative day and the patient was mobilized on the second postoperative day after removal of suction drain. Sutures were removed on the 14 postoperative day. The histopathological analysis of multiple biopsy specimens from the knee confirmed chronic granulomatous synovitis with caseation necrosis suggestive of mycobacterial infection. However, the tissue cultures and special stains for detecting acid fast bacilli were negative. The patient was restarted preoperatively on four drug antitubercular regimen of HRZE for 3 months which was followed by HRE for 3 months and HR for 6 months. Complete course of ATT was given as patient had incomplete course before. Also, the sinus alone had healed which does not imply that disease itself has healed.
Follow-up
The patient was followed up regularly at monthly intervals for 3 months and at 3 monthly intervals thereafter. One year after TKA, the patient has remained free of systemic and local infection and with a knee range of motion from 0 to 100° without any clinical or radiological deterioration. Patient's laboratory parameters including the inflammatory markers did not show a rising trend at any point in time. Antitubercular treatment was discontinued 
dISCuSSIoN
Given the prevalence of disease and the morbidity it entails, osteoarticular tuberculosis has long drawn the attention of many workers and it continues to do so. The question of whether a total joint arthroplasty should be attempted in a patient with a current or previous infection of tuberculosis continues to arouse controversy. Joint replacement in the active stage of disease had long been considered to be a contraindication. [10] [11] [12] However, numerous authors have described total hip arthroplasty in healed tubercular coxitis and the procedure is well accepted these days. 13, 14 Following good results with no reactivation postmetal instrumentation in patients with active spinal tuberculosis and given the in vitro studies which have compared the adherence and biofilm properties of mycobacterium tuberculosis suggesting that the bacterial rarely adheres to a metal surface with little or no biofilm formation, total hip arthroplasty has been done in some cases with advanced active tuberculosis with good functional results and low risk of reactivation. [15] [16] [17] [18] They have recommended that when the infected tissue can be debrided and adequate antitubercular therapy is instituted the outcome of joint arthroplasty may not be adversely affected. Yadav et al reported successful management of periprosthetic tuberculosis in a patient with TKR 14 years after the index surgery with antituberculous drugs only. 19 Such evidence is however lacking in case of TKA. Some workers have reported the results of TKA in active disease after the diagnosis was initially missed and the disease was diagnosed based on histopathology findings post procedure with a high incidence of reactivation of the disease as these patients did not receive preoperative chemotherapy. Others have recommended a two stage procedure in which the first stage is designed to ensure adequate clearance of the disease and placement of an antibiotic laden cement spacer followed by total knee replacement in the second stage after ensuring quiescent disease. [7] [8] [9] To the best of our knowledge, single stage TKA in active/healing tubercular disease is very uncommonly reported. The difficulties which are encountered in planning such an endeavor includes a risk of reactivation or flare up of the disease requirement of an implant system with maximum flexibility in terms of augmentation, fixation, modularity, and constraint to cover for severe bone loss and damage to the collateral ligaments and significant technical challenge involved in terms of exposure and soft tissue balancing.
In the present case, the diagnosis of knee joint tuberculosis was not confirmed histologically preoperatively as the patient received ATT on the basis of clinical suspicion but disease was under control clinically and by laboratory parameters. Given the good clinical response to antitubercular therapy in terms of decreasing the inflammatory symptoms and achievement of normal laboratory parameters, such an approach could be attempted. Prior to joint replacement the patient was significantly crippled by the disease. Postoperatively the patient reported consistently good outcomes and was able to get back to his occupation and carry on with an unrestricted lifestyle as a result of the procedure. However, given the high risk for reactivation of local and/or systemic disease, prolonged postoperative surveillance will be necessary.
CoNCLuSIoN
Single stage prosthetic knee joint arthroplasty can be safely performed under adequate ATT coverage in healing stage/treatment phase of the disease provided the response to such a medical treatment is good. Such a procedure provides symptomatic relief, functional improvement and early return to activity. Patient counseling regarding compliance with the anti tubercular regimen and postoperative protocol is very important in ensuring success.
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